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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pixel driving 
circuit of a light emitting display which is simplified in the 
whole operation by eliminating a useless waiting time for 
halting driving unselected light emitting elements at the 
time of current- programming selected light emitting 
elements. 

SOLUTION: At the time of current-programming, the 
drain or source side of a driving transistor 12 is once 
disconnected (switch 17) from a light emitting element 
to be driven, and a reference current is made to flow 
through the drain or source side to let the transistor store 
it, and as soon as the current- programming is ended, 
the drain or source is changed over to the side of the 
light emitting element to be driven, to set the pixel to its 

driving mode. The light emitting element driving current of the driving transistor 12 is stopped, 
and the reference current is made to flow through the drain or source side, and a gate voltage 
corresponding thereto is automatically generated. While this current-programming is 
operating, driving of the other lines is continued. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the pixel actuation circuit of the luminescence display which consists of the actuation 
transistor which drives a light emitting device and a light emitting device. A current program means to 
make a setmaster current pour in and have for the drain or source in the condition of having separated 
from the light emitting device which should drive the drain or the source of said actuation transistor, The 
pixel actuation circuit of the luminescence display characterized by having the light emitting device 
driving means which changes to the light emitting device side which should drive the drain or the source 
of said actuation transistor when a memorize lump of the setmaster current by said current program 
means is completed, and drives the light emitting device. 

[Claim 2] The setmaster current source to which said current program means pours a setmaster current 
into the drain or the source of said actuation transistor, The 1st switching means inserted between the 
drain of said light emitting device and said actuation transistor, or the source, A means to pour a 
setmaster current into the drain or the source of said actuation transistor from said setmaster current 
source through said 1st switching means where said light emitting device is separated from a circuit, The 
pixel actuation circuit of the luminescence display according to claim 1 characterized by having an 
electrical-potential-difference are recording means by which the gate voltage generated according to 
impregnation of said setmaster current is accumulated. 

[Claim 3] The 2nd and the 3rd switching means which said light emitting device driving means was 
inserted in each between the gates of between the drain of said setmaster current source and said 
actuation transistor, or the source, said setmaster current source, and said actuation transistor, A current 
supply source means to supply a current to said light emitting device with the gate voltage which 
separated said setmaster current source from the drain or the source of said current actuation transistor 
through said 2nd switching means, and was accumulated in said electrical-potential-difference are 
recording means, The pixel actuation circuit of the luminescence display according to claim 1 or 2 
characterized by having a means to hold until actuation according supply of the gate voltage by said 
electrical-potential-difference are recording means to said current program means becomes effective 
through said 3rd switching means. 

[Claim 4] Said current program means minds the connecting means which sets the source of said 
actuation transistor, or the potential of a drain line as the condition which said light emitting device 
cannot operate, and connects said setmaster current source to the drain or the source of said actuation 
transistor, and said connecting means. A means to pour a setmaster current into the drain or the source of 
said actuation transistor from said setmaster current source where said light emitting device is separated 
from a circuit, The pixel actuation circuit of the luminescence display according to claim 1 characterized 
by having an electrical-potential-difference are recording means by which the gate voltage generated 
according to impregnation of said setmaster current is accumulated. 

[Claim 5] The 2nd and the 3rd switching means which said light emitting device driving means was 
inserted in each between the gates of between the drain of said setmaster current source and said 
actuation transistor, or the source, said setmaster current source, and said actuation transistor, By 
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separating said setmaster current source from the drain or the source of said actuation transistor through 
said 2nd switching means, and setting the potential of said source or a drain line as the condition that 
said light emitting device can operate A current supply source means to supply a current to said light 
emitting device with the gate voltage accumulated in said electrical-potential-difference are recording 
means, The pixel actuation circuit of the luminescence display according to claim 1 or 4 characterized 
by having a means to hold until actuation according supply of the gate voltage by said electrical- 
potential-difference are recording means to said current program means becomes effective through said 
3rd switching means. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is used for luminescence displays, such as organic 
electroluminescence (electroluminescence) which uses a current actuation mold transistor for pixel 
actuation, about the pixel actuation circuit of a luminescence display, and relates to a suitable pixel 
actuation circuit. 
[0002] 

[Description of the Prior Art] Since the component arranged for every pixel is driven, the transistor 
(TFT) for current actuation is required for luminescence displays, such as an organic 
electroluminescence display. The gradation of an image is controlled by following in footsteps of a 
video signal and controlling the gate potential of the transistor for current actuation as the general 
actuation approach. 

[0003] However, it is large, and the property variation of the transistor which drives an organic EL 
device turns into variation between pixels of an actuation current as a result, appears, and has an adverse 
effect on a display. 
[0004] 

[Problem(s) to be Solved by the Invention] When the property variation of an actuation transistor is left 
uncoltrolled, it becomes the variation between pixels of an actuation current as a result, and appears, 
display image quality deteriorates, and it seems that the noise was scattered the bottom coarsely. 
[0005] When it considers as the circuitry which pours in a setmaster current from the source side of an 
actuation transistor, while carrying out the current program to a certain selected pixel eel on the other 
hand, the other pixel eel will need to stop the current of an actuation transistor. Therefore, since neither 
of the pixel eels can be set as actuation mode until current program actuation of all pixel eels is 
completed, it is necessary to wait until the current program of all pixel eels finishes. Therefore, it will 
become the useless latency time which cannot carry out EL actuation on timing until actuation of the 
current program of all pixel eels is completed. 

[0006] Moreover, when a program current value tends to be fixed, ON/OFF of the light emitting device 
tends to be carried out and it is going to carry out a gradation expression with a pulse consistency, one 
frame is divided into some subframes and high-speed control must be carried out. According to the 
above-mentioned conventional approach, since setting out of a dead time is required, only in the part, 
subframe time amount becomes long and the upper limit of the addressing speed of the whole screen 
becomes low. Therefore, it turned out that the subframe fraction of one frame falls, the number of 
gradation which can be expressed becomes rude, and it has the fault that display image quality falls off. 
[0007] This invention is separated from the light emitting device which is made in view of the above- 
mentioned situation, for example, should once drive the drain side of an actuation transistor at the time 
of a current program. A setmaster current is made to pour in and have for that drain side, and setting out 
of that pixel eel in actuation mode is enabled by changing to the light emitting device side which should 
drive that drain immediately in the phase which the current program ended. By this The useless latency 
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time is abolished and it aims at offering the pixel actuation circuit of the luminescence display which 

simplified the whole actuation. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem invention 
according to claim 1 It is the pixel actuation circuit of the luminescence display which consists of the 
actuation transistor which drives a light emitting device and a light emitting device. A current program 
means to make a setmaster current pour in and have for the drain or source in the condition of having 
separated from the light emitting device which should drive the drain or the source of said actuation 
transistor, When a memorize lump of the setmaster current by said current program means is completed, 
it changes to the light emitting device side which should drive the drain or the source of said actuation 
transistor, and it is characterized by having the light emitting device driving means which drives the 
light emitting device. 

[0009] An actuation current is controllable by the above-mentioned configuration irrespective of the 
property variation of an actuation transistor making it learn to a pixel eel by making it into a current 
value by setmaster current program actuation as an intention, and since the actuation current variation 
between the pixel eels by the variation in transistor characteristics peculiar to a TFT process can be 
prevented, an improvement of display quality can be aimed at. Moreover, while carrying out the current 
program to the pixel eel of a certain selected line, the pixel eel of the line where others are not chosen 
can be set as actuation mode, therefore the useless latency time can be abolished, and the pixel actuation 
circuit of the luminescence display which simplified the whole actuation can be offered. 
[0010] Invention according to claim 2 is set in the pixel actuation circuit of a luminescence display 
according to claim 1. Said current program means The setmaster current source which pours a setmaster 
current into the drain or the source of said actuation transistor, The 1st switching means inserted 
between the drain of said light emitting device and said actuation transistor, or the source, A means to 
pour a setmaster current into the drain or the source of said actuation transistor from said setmaster 
current source through said 1st switching means where said light emitting device is separated from a 
circuit, It is characterized by having an electrical-potential-difference are recording means by which the 
gate voltage generated according to impregnation of said setmaster current is accumulated. 
[001 1] Invention according to claim 3 is set in the pixel actuation circuit of a luminescence display 
according to claim 1 or 2. Said light emitting device driving means Between the drain of said setmaster 
current source and said actuation transistor, or the source, said setmaster current source, and the 2nd and 
the 3rd switching means that were inserted in each between the gates of said actuation transistor, A 
current supply source means to supply a current to said light emitting device with the gate voltage which 
separated said setmaster current source from the drain or the source of said current actuation transistor 
through said 2nd switching means, and was accumulated in said electrical-potential-difference are 
recording means, It is characterized by having a means to hold until actuation according supply of the 
gate voltage by said electrical-potential-difference are recording means to said current program means 
becomes effective through said 3rd switching means. 

[0012] Invention according to claim 4 is set in the pixel actuation circuit of a luminescence display 
according to claim 1. Said current program means The connecting means which sets the source of said 
actuation transistor, or the potential of a drain line as the condition which said light emitting device 
cannot operate, and connects said setmaster current source to the drain or the source of said actuation 
transistor, A means to pour a setmaster current into the drain or the source of said actuation transistor 
from said setmaster current source through said connecting means where said light emitting device is 
separated from a circuit, It is characterized by having an electrical-potential-difference are recording 
means by which the gate voltage generated according to impregnation of said setmaster current is 
accumulated. 

[0013] Invention according to claim 5 is set in the pixel actuation circuit of a luminescence display 
according to claim 1 or 4. Said light emitting device driving means Between the drain of said setmaster 
current source and said actuation transistor, or the source, said setmaster current source, and the 2nd and 
the 3rd switching means that were inserted in each between the gates of said actuation transistor, By 
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separating said setmaster current source from the drain or the source of said actuation transistor through 
said 2nd switching means, and setting the potential of said source or a drain line as the condition that 
said light emitting device can operate A current supply source means to supply a current to said light 
emitting device with the gate voltage accumulated in said electrical-potential-difference are recording 
means, It is characterized by having a means to hold until actuation according supply of the gate voltage 
by said electrical-potential-difference are recording means to said current program means becomes 
effective through said 3rd switching means. 
[0014] 

[Embodiment of the Invention] Drawing 1 is the outline block diagram showing 1 operation gestalt of 
the pixel actuation circuit of the luminescence display in this invention. For 1 1, as for an actuation 
transistor (TR1) and 13, in drawing 1 , an organic EL device (ELI) and 12 are [ a capacitor (CI) and 
14 ] setmaster current sources (IS1). Here, the organic EL device 1 is connected to Drain D side through 
the switch (S3) 17, using the current actuation mold TFT of P channels as an actuation transistor 12. 
Moreover, between Gate G and the source line 18, the capacitor 13 for gate voltage maintenance is 
connected, further, a switch (SI) 5 is connected between the setmaster current source 14 and Gate G, 
and the switch (S2) 16 is connected between the setmaster current source 14 and Drain D. Here, it has 
the setmaster current source 14 outside, and actuation later mentioned by changing a setmaster current 
program mode and EL actuation mode through switches 15-17 is performed. 

[0015] It explains from a current program mode. First, by setting a switch 17 as an "OFF" condition, 
where an organic EL device 1 1 is separated from a circuit, the current II by the setmaster current source 
14 is injected into the drain of the actuation transistor 12. Both other switches 15 and 16 are set as "ON" 
condition. By this, since the setmaster current II does not have the path which flows in addition to the 
drain of the actuation transistor 12, the actuation transistor 12 cannot but generate gate voltage so that 
the setmaster current II may be passed as a drain current. Thus, with the gate voltage corresponding to 
passing the setmaster current II, the actuation transistor 12 tends to pass the setmaster current II to the 
setmaster current source 14 as if the setmaster current source 14 was the load of the actuation transistor 
12. And the gate voltage is simultaneously charged by the capacitor 13. 

[0016] Next, an organic electroluminescence mode of operation is explained. First, if set a switch 16 as 
an "OFF" condition, the setmaster current source 14 is separated, a switch 17 is closed and it connects 
with the actuation transistor 11, with the gate voltage charged by the capacitor 13, the actuation 
transistor 1 1 tends to continue passing the setmaster current II as a drain current, and will slush a 
setmaster current into an organic EL device 11. The gate voltage simultaneously charged by the 
capacitor 13 by "turning off off a switch 15 is shut up, and is held till the following current program 
mode. 

[0017] Drawing 2 is the circuit diagram showing the operation gestalt when constituting the switches 
15-17 shown in drawing 1 from a actual transistor. The circuit element to which the same number as 
drawing 1 was given is the same as it which shows drawing 1 among drawing. In addition, a switch 16 
shall be equivalent to a switching transistor (TR3) 26, a switch 17 shall be equivalent to a switching 
transistor (TR4) 27, and the switch 15 shown in drawing 1 shall all be constituted from an N channel 
transistor by the switching transistor (TR2) 25 here. 

[0018] Although explanation is omitted in the semantics which avoids duplication since actuation is the 
same as that of the operation gestalt shown in drawing 1 , the state transition of the transistors 25-27 of 
every mode of operation (a current program mode / organic electroluminescence actuation mode) is 
shown as <a table 1> below. 
;0019] 





TR 2 (SI) 


TR 3 (S 2) 


TR4 (S3) 




"ON" 


"ON" 


"OFF" 


G®E Lift*- K 


"OFF" 


"OFF" 


"ON" 
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[0020] Drawin g 3 is the outline block diagram showing other operation gestalten of the pixel actuation 
circuit of the luminescence display in this invention. For 31, as for an actuation transistor (TR1) and 33, 
in drawing 3 , an organic EL device (ELI) and 32 are [ a capacitor (CI) and 34 ] setmaster current 
sources (IS1). Here, the organic EL device 1 is connected to Drain D side, using the current actuation 
mold TFT of P channels as an actuation transistor 12. Moreover, between Gate G and the source line 38, 
the capacitor 33 for gate voltage maintenance is connected, further, a switch (SI) 35 is connected 
between the setmaster current source 34 and Gate G, and the switch (S2) 36 is connected between the 
setmaster current source 34 and Drain D. In addition, bias of the source line 38 shall be carried out by 
bias power supply 39. Here, it has the setmaster current source 34 outside, and actuation later mentioned 
by changing a setmaster current program mode and EL actuation mode through the potential of the 
source line 38 and switches 35 and 36 is performed. 

[0021] First, it explains from a current program mode. If the potential of the source line 38 is set as the 
"LOW" condition near GND level and the current IS 1 by the setmaster current source 34 is connected 
to the drain of the actuation transistor 32, since the ends potential difference becomes lower than "on-" 
level, a current does not flow, but the setmaster current II will flow only to the drain of the actuation 
transistor 32, and an organic EL device 31 will generate gate voltage to which the actuation transistor 32 
passes the setmaster current II as a drain current. Therefore, with the gate voltage, the actuation 
transistor 32 tends to pass the setmaster current II to the setmaster current source 34 as if the setmaster 
current source 34 was the load of the actuation transistor 32. The gate voltage is charged by the 
capacitor 33. 

[0022] Next, an organic electroluminescence mode of operation is explained. Here, if a switch 36 "is 
turned off off, the setmaster current source 34 is separated first and the potential of the source line 38 is 
set as "ON" higher than level "HIGH" condition of an organic EL device 31, with the gate voltage 
charged by the capacitor 33, the actuation transistor 32 tends to continue passing the setmaster current II 
as a drain current, and will slush the setmaster current II into an organic EL device 31. By "turning off 
off a switch 35 simultaneously, the gate voltage charged by the capacitor 33 is shut up and held till the 
following current program mode. In addition, when source potential is lowered to minus level at the 
time of a current program mode, a reverse bias can start an organic EL device 31, and an organic EL 
device 31 can also be refreshed by this. 

[0023] Drawing 4 is the circuit diagram showing the operation gestalt when constituting the switches 35 
and 36 shown in drawing 3 from a actual transistor. The circuit element to which the same number as 
drawing 3 was given is the same as it which shows drawing 1 among drawing. In addition, the switch 35 
shown in drawin g 1 shall be equivalent to a switching transistor (TR2) 45, a switch 36 shall be 
equivalent to a switching transistor (TR3) 46, and each shall consist of N channel transistors here. 
[0024] Although explanation is omitted in the semantics which avoids duplication since actuation is the 
same as that of the operation gestalt shown in drawing 3 , the transistors 45 and 46 of every mode of 
operation (a current program mode / organic electroluminescence actuation mode) and the state 
transition of source line potential are shown as <a table 2> below. 
[0025] 





TR 2 (S 1) 


TR 3 (S 2) 






"ON" 


"ON" 


"LOW" 


tiELl»*-K 


"OFF" 


"OFF" 


"H I GH" 



[0026] Drawin g 5 and drawing 7 are the outline block diagrams showing the operation gestalt of further 
others of the pixel actuation circuit of the luminescence display in this invention, and drawing 6 and 
drawin g 8 are the circuit diagrams showing the operation gestalt when constituting the switch 55 (75) 
shown in drawing 5 and drawing 7 , 56 (76), and 57 from a actual transistor, respectively. The circuit 
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element to which the same number as drawing 5 (7) was given is the same as it which shows drawing 5 
(7) among drawing 5 (7). The difference with the operation gestalt shown in drawing 1 (2) and drawin g 
3 (4) is in connection of a switch 55 (75), 56 (76), and 57 at a gestalt, and other connection 
configurations and actuation apply to the operation gestalt shown in drawing 1 (2) and drawing 3 (4), 
respectively. Explanation here is omitted in the semantics which avoids duplication. 
[0027] the above - also in which operation gestalt with a current program means to make a setmaster 
current pour in and have for the drain or source in the condition of having separated from the light 
emitting device which should drive the drain or the source of an actuation transistor It changes to the 
light emitting device side which should drive the drain or the source of an actuation transistor when a 
memorize lump of the setmaster current by the current program means is completed. It does not deviate 
from the range of the pixel actuation circuit of the luminescence display in this invention equipped with 
the light emitting device driving means which drives the light emitting device. 

[0028] Above, like explanation, the actuation time amount of a light emitting device becomes long, and 
this invention can lower the real luminescence brightness of the light emitting device for realizing the 
brightness on the part and the same feeling of**, when the pixel eel of the line where others are not 
chosen can be set as actuation mode and the same frame frequency compares it, while carrying out the 
current program to the pixel eel of a certain selected line. Since the life of a light emitting device is also 
improved and the current of an actuation transistor can also be reduced by this, the burden of an 
actuation transistor also becomes light and can make size small. 

[0029] Moreover, when a program current value tends to be fixed, ON/OFF of the light emitting device 
tends to be carried out and it is going to carry out a gradation expression with a pulse consistency, one 
frame is divided into some sub frames, high-speed control must be carried out, but since setting out of a 
dead time becomes unnecessary as described above, the inconvenience that the number of gradation 
which can be expressed becomes rude and display image quality falls off is cancelable. 
[0030] 

[Effect of the Invention] This invention separates the drain side of an actuation transistor from the light 
emitting device which should once be driven like explanation above at the time of a current program. It 
is what enables setting out of that pixel eel in actuation mode by changing to the light emitting device 
side which should drive that drain or source immediately in the phase which was made to pour in and 
have a setmaster current for a that drain or source side, and the current program ended. By this By 
making it learn to a pixel eel by making it into a current value by setmaster current program actuation 
An actuation current is controllable irrespective of the property variation of an actuation transistor as an 
intention, and since the actuation current variation between the pixel eels by the variation in transistor 
characteristics peculiar to a TFT process can be prevented, an improvement of display quality can be 
aimed at. 

[0031] Moreover, while carrying out the current program to the pixel eel of a certain selected line, the 
pixel eel of the line where others are not chosen can be set as actuation mode, therefore the useless 
latency time can be abolished, and the pixel actuation circuit of the luminescence display which 
simplified the whole actuation can be offered. In addition, at the time of a current program mode, by 
lowering source potential to minus level, a reverse bias can start a light emitting device automatically, 
and it can also have the derivative effectiveness that a light emitting device can be refreshed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing 1 operation gestalt of the pixel actuation circuit of 
the luminescence display in this invention. 

[Drawin g 2] It is drawing showing the circuitry when permuting the switch of the operation gestalt 
shown in drawing 1 by the transistor. 

[Drawing 3] It is the outline block diagram showing other operation gestalten of the pixel actuation 
circuit of the luminescence display in this invention. 

[Drawing 4] It is drawing showing the circuitry when permuting the switch of the operation gestalt 
shown in drawing 3 by the transistor. 

[Drawing 5] It is the outline block diagram showing the operation gestalt of further others of the pixel 
actuation circuit of the luminescence display in this invention. 

[Drawin g 6] It is drawing showing the circuitry when permuting the switch of the operation gestalt 
shown in drawing 5 by the transistor. 

[Drawin g 7] It is the outline block diagram showing the operation gestalt of further others of the pixel 
actuation circuit of the luminescence display in this invention. 

[Drawing 8] It is drawing showing the circuitry when permuting the switch of the operation gestalt 
shown in drawing 7 by the transistor. 
[Description of Notations] 

11 31 [ -- A setmaster current source, 15 (16 17), 35, 3655 (56 57) 75, 76 / 18 A switch, 38 / - A 
source line, 25 (26 27), 45, 46 / - A switching transistor, 39 / Bias power supply ] - 12 An organic 
EL device, 32 - 13 An actuation transistor, 33 - A capacitor, 14, 34, 65, 74 
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